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Article Info ABSTRACT

Article type: Background and Objectives: One of the new theories is the control of
Full Length Research Paper  microorganisms using a self-control mechanism, which is carried out
through bacterial signaling metabolites via the quorum sensing process.
The aim of this study was to produce nanocapsules containing bacterial

ég(t::acil\?egfségrg; 2026 supernatant capable of controlled release according to environmental needs
Revised: 05.10.2026 to manage bacterial contamination.
Accepted: 05.14.2026 Materials and Methods: nanocapsules containing the specific supernatant

of lactic acid bacteria, produced during the logarithmic growth phase and the
death phase, were prepared. The inhibitory properties of these substances

Eaeé/t\évr?;ld ;etabolites, against Listeria monocytogenes, Escherichia coli, Staphylococcus aureus,
Gene expression, and Bacillus cereus were evaluated using the MIC method. Eventually, the
Lipid nanocapsules, most effective encapsulated supernatant composition was selected against
Seafood the target bacteria. The expression of a specific virulence gene in

L. monocytogenes was assessed using real-time PCR. Various characteristics
of the nanocapsules, including structure, stability, encapsulation efficiency,
and other relevant parameters, were examined. The obtained data were
statistically analyzed using SPSS software.

Results: The results showed that the supernatant from lactic acid bacteria in
the death phase had the greatest inhibitory effect on the growth of E. coli,
S. aureus, Bacillus cereus, and L. monocytogenes (P<0.05). Additionally, the
duration of effectiveness of the encapsulated supernatant was significantly
longer than that of the non-encapsulated supernatant. Gene expression
analysis of L. monocytogenes revealed that the virulence gene hly was
significantly reduced under these conditions but was still expressed.

Conclusion: It can be concluded that the bacterial supernatant contains
metabolites capable of controlling microbial growth and reducing it.
However, it does not have an effect on controlling the expression of
bacterial virulence genes.
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Table 1. Primers used in this study.

Target Gene Primer (5 to 3) Annealing Product size (bp)
FTTTAGTTGCCAGCATTTAGTTGG o
165 rRNA R:GTGTGTAGCCCAGGTCATAAGG 60°C 109
hly F: TGCAAGTCCTAAGACGCCA 60°C 112

R: CACTGCATCTCCGTGGTATAC TAA
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Figure 1. Bacteria growth curve of L. Plantarum.
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Table 2. MIC results for target bacteria with supernatants of logarithmic growth phases and bacterial death.

Bacteria Supernatant log phase (mg/mL) Supernatant death phase (mg/mL)
E. coli >12.5 125
S. aureus >12.5 6.25
L. monocytogenes >12.5 3.12
B. cereus >125 6.25
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Figure 2. Comparison of the time required to reduce the bacterial population by 99.9% (3-log reduction) at a

concentration of 2 times the MIC of the sample.
Treatments: Encapsulated supernatant and non-encapsulated supernatant.
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Table 3. Characteristics of liposome nanocapsules containing death phase supernatant.
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